1.
Introduction
It may be stated with a reasonable level of sobriety that the characterization of silaolefins has become the subject of .
1 -4 considerable experimental scrutiny during the past f~ve years. This chronological distinction is set by the appearance in late 1976 of back-to-back communications in the Journal of the American Chemical 5 6 Society by the groups of Chapman and Barton and of Shecter. we concur 5 with the statement of Chapman that this research represented "the first physical and chemical characterization of a silicon-carbon double bond."
Moreover the Chapman-Barton-Shecter papers were a milestone comparable to the earlier work of Gusel'nikov 7 (on the pyrolysis of silacyclobutanes)
in the ongoing transformation of silaethylenes from "unstable intermediates"
to reasonably well understood chemical compounds. The identity of the silaethylene 3 was established by the·thermal 'V dimerization at temperatures above 45°K to form the pertinent 2. disilacyclobutane. Although the infrared spectrum of the trimethylsilaethylene was recorded with great care, it was not possible to assign the Si=C double bond stretching vibration. Chedekel, Skoglund, Kreeger, 6 and Shecter also reported the IR spectrum of 3, but the more unique 1001 em and 1003 em , are in essential agreement. In a paper to which we will make extensive reference later, Drahnak, Michl; and West 10 (DMW) have reported the IR spectrum of the monomethylsilathylene (6) "'
No·assignment of the vibrational frequencies was made by DMW, but
we may observe that the only frequency near the 1002 em Russian Si=C -1 assignment is that of DMW at 986 em • One of the two·most exciting developments in silaolefin chemistry during the past year has been the preparation of the first silaethylene which is stable at room temperature. The importance of 11 this achievement by Brook and coworkers has been greatly enhanced by preliminary single-crystal X-ray studies. 12 In their first communication 11 on the subject Brook, Abdesaken, Gutekunst, Gutekunst, and Kallury reported the synthesis of (7) (2) Both the infrared and ultraviolet (electronic) spectra of silaethylene were observed by Maier and coworkers, but no assignments were presented.
Maier finds silaethylene to be stable only under argon matrix conditions at l0°K; upon thawing of the matrix at 35°K, dimerization to the 1,3-disilacyclobutane occurs.
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The above thumbnail sketch of recent developments in the characterization of silaolefins is obviously not encyclopedic. 
TT suggests itself. The application of formula (4) For an assessment of the relationship between the structures of DMSE and the parent silaethylene, the latter equilibrium geometry was theoretically deteimi.ned in a manner precisely the same as that described above for DMSE. This DZ + d SCF structure for the parent is illustrated for the silaolefin 7 to be in conflict with the theoretical results· "' (5) is nearly thermoneutral and that one of these two singlet (5) species is the absolute minimum on the SiCH 4 potential energy hypersurface, the barrier height between silaethylene and methylsilylene becomes an important issue.
The first theoretical study of the barrier between the singlet electronic ground states of H2Si=CH2 and HSi-CHg was that of Goddard, 33 Yoshioka, and the present author (GYS). The stationary point geometry expected to correspond to the transition state was determined at the double zeta basis set, self-consistent-field (DZ SCF) level of theory.
Subsequently all quadratic force·constants were determined and this stationary point was proven to be a transition state via a harmonic vibrational analysis, which showed a single imaginary frequency (6) is rapid. Specifically they point to the pyrolysis of methylsilacyclobutane leading to the isolation of products characteristic of dimethylsilylene reactions. Moreover, Conlin and Wood suggested that the isomerization (5) of the parent silaethylene might be even more rapid than (6).
In the second communication, Drahnak, Michl, and West (DMW) 10 present matrix isolation results which suggest that reaction (6) proceeds rapidly at 100° K, and the product dimethylsilylene is then trapped. 33 DMW cite the previously discussed GYS theoretical study but conclude that "unless the additional methyl [i.e., the difference between reactions (5) and (6)] has a dramatic effect, this (theoretical) result is not compatible with our interpretation. No simple alternatives have occurred to us." Thus·there appeared to be a conflict between the theoretical expectation 33 that the barrier is not less than ~25 kcal and the experimental deduction that this same barrier is perhaps 5 kcal or less.
As with the conflict involving the structure of dimethylsilaethylene, this apparent discrepancy between theory and experiment made it 15.
imperative to re-examine the barrier height for (5) at a higher level 36 of theory.
Specifically, it was thought that the addition of polarization basis functions might significantly alter the earlier With the full DZ + P basis set and assuming the SCF geometrical structures of Figure 2 , CI including all single and double excitations 16. was carried out with the restriction that the core molecular orbitals were deleted. For the transition state, containing no elements of point group symmetry other than the identity (point group c 1 ), the CI involved 32 ,,e-u MeSL
to dimethylsilylen~ and neither of these involves methylsilaethylene. 39 A series of experiments to test this mechanism was designed by Barton and appears tosignificantly weaken the Conlin-Wood interpretation that methylsilylaethylene is formed by the pyrolysis of methylsilacyclobutane.
Only one conceivable reinterpretation of the DMW matrix isolation . 10 results has occurred to us, other than the obvious possibility (probably just wishful thinking) that the molecule they assign as methylsilaethylene (6) is something else. Our thought here is that "' although methylsilaethylene may be formed in the DMW experiment, it rapidly dimerizes to the disilacyclobutane, which could conceivably go on to produce dimethylsilylene by some (perhaps bimolecular) mechanism not involving reaction (6) . In any case, further experiments would very much appear in order in the face of such compelling theoretical . 33 36 ev1.dence ' that the barr-ier for the parent silaethylene rearrangement is substantial. that the pronounced vibrational fine structure of the first PE band resembles that of the iso(valence~lectronic ethylene. More specifically they state that "the vibrational progressions assigned preclude, with a high degree of probability, the presence of isomers such as CH3SiH or H3SiCH." Since this PES was recorded at 850° K, 19 .
it would appear logical to conclude that either (a) methylsilylene lies higher in energy than silaethylene or (b) there is a significant ' 36 ) arr1er separat1ng t e two as pre 1cte y t eery . Of course 42 Maier's PES also allows for the possibility that both (a) and (b) above are true. In any case, it seems difficult to avoid the inf.erence that this experiment is suggesting exactly the opposite conclusion to that drawn by Coulin and Wood 18 and by DMW. 10 It is almost invariably instructive to examine in hindsight the results of theoretical predictions made prior to the existence of experimental answers. Under such circumstances the theory is forced to be "honest", i.e. the temptation to adjust the theory to fit the known answer is not present. In this context, Table III 
21.
A closely related and important theoretical study which requires 30 some discussion here is that of Hanamura, Nagase, and Morokuma. These authors predicted the energy difference between dimethylsilaethylene (5) and its 1,2 methyl shifted isomer
at several levels of theory. As illustrated in Table III This account has concentrated on three questions for which there appear (at present) to be striking conflicts between theory and experiment. Although we suspect that theory is correct in all three cases, these apparent discrepancies will in all probability be ultimately adjudicated by new and definitive experiments. We await such new 22. experiments with much interest.
There are a number of reliable and interesting silaolefin predictions from theory for which there are as yet no directly pertinent experiments. For example, the geometrical structure of predicted equilibrium geometry for silacetylene is that of Hoffmann, seen in Figure 3 , which reveals a trans bent structure. The silicon-0 carbon bond distance (1.64 A) is significantly less than in silaethylene 
